Synthesis of relaxin-2 and insulin-like peptide 5 enabled by novel tethering and traceless chemical excision.
This report presents an entirely chemical, general strategy for the synthesis of relaxin-2 and insulin-like peptide 5. Historically, these two peptides have represented two of the more synthetically challenging members of the insulin superfamily. The key synthetic steps involve two sequential oxime ligations to covalently link the individual A-chain and B-chain, followed by disulfide bond formation under aqueous, redox conditions. This is followed by two chemical reactions that employ diketopiperazine cyclization-mediated cleavage and ester hydrolysis to liberate the connecting peptide and the heterodimeric product. This approach avoids the conventional iodine-mediated disulfide bond formation and enzyme-assisted proteolysis to generate biologically active two-chain peptides. This novel synthetic strategy is ideally suited for peptides such as relaxin and insulin-like peptide 5 as they possess methionine and tryptophan that are labile under strong oxidative conditions. Additionally, these peptides possess multiple arginine and lysine residues that preclude the use of trypsin-like enzymes to obtain biologically active hormones. This synthetic methodology is conceivably applicable to other two-chain peptides that contain multiple disulfide bonds. Copyright © 2017 European Peptide Society and John Wiley & Sons, Ltd.